Low doses of bone morphogenetic protein 4 increase the survival of human adipose-derived stem cells maintaining their stemness and multipotency.
Mesenchymal stem cells (MSCs) have emerged as important tools for cell therapy; therefore, identification of factors capable of governing their ex vivo expansion become essential. In this study we demonstrate that human adipose-derived stem cells (ASCs) express all components of the bone morphogenetic protein (BMP)/BMP receptor signaling pathway and respond to BMP4 inducing upregulated expression of its specific target genes Id1-Id4. Moreover, ASCs grown in a medium reduced in serum produce endogenous BMP4 that could affect autocrinely ASC growth. On the contrary, dorsomorphin, an inhibitor of BMP signaling pathway, decreases cell numbers yielded from ASC cultures in correlation with increased apoptosis and decreased cycling cells. Therefore, BMP4 emerges as a possible factor for ex vivo expanding human ASCs. Our results demonstrate that, as other morphogens, BMP4 effects on human MSCs are dose dependent. High doses significantly increased apoptosis and drastically reduced cell proliferation, whereas low doses of BMP4 (0.01-0.1 ng/mL) significantly increase culture cell content, reduce the number of apoptotic cells, and increase that of cycling cells. Further, treatment of human ASCs with low doses of BMP4 does not modify expression of Nanog and Oct4, two transcription factors involved in self-renewal and pluripotency of stem cells or avoid their osteogenic or osteoblastic differentiation capacities when cultured in adequate inducing media, as shown by the induction of specific gene expression (CEBP, PPARγ, and RUNX2). Our results therefore support BMP4 as a promising factor for expanding human adipose tissue-derived MSCs maintaining their properties of stemness and multipotency.